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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is equipment for the servo control of the handpiece for dentistries (5) driven with an 
ultrasonic generator including a power-source means (1). It is equipped with two circuits, i.e.. the 
circuit for processing and control circuit where an ultrasonic generator is connected to a 
terminal (SI, S2). - As for the circuit for the -aforementioned processing, the inductance (Ls) is 
connected to juxtaposition between the output terminal (SI, S2). - power source (1) The 
electrical potential difference currently applied on the input (I, J) and the electrical potential 
difference (Vs) of an inphase can be supplied in an output (A, B). -control circuit is constituted 
by the transformer (T2) on the strength. The upstream (7) In the circuit for processing, it is 
arranged at a serial, and the secondary (11) forms an RLC circuit by the capacitor (13) and 
resistor (15) relevant to it. The electrical potential difference in the terminal of a resistor (15) is 
sent to the input of said power source (1). - control circuit is equipment characterized by 
including the means for changing the value of the self-induction coil of a capacitor (secondary 
(1 1 of the value of 13), and a transformer (T2)). 

[Claim 2] Equipment characterized by secondary (1 1) of a transformer (T2) on the strength 
containing a migration core in equipment according to claim 1 inside the coil to which the 
inductance (L2) can be changed. 

[Claim 3] Equipment with which said power-source means (1) is characterized by connecting 
with the circuit for processing via a meter transformer (T1) in equipment according to claim 1 or 
2. 

[Claim 4] Equipment characterized by arranging an inductance (Ls) between the output terminals 
(SI. S2) of said circuit for processing so that an RLC circuit with the proper capacitance of said 
handpiece (5) and its internal resistance near resonance may be formed for the inductance (Ls) 
arranged between the output terminals (SI, S2) of said circuit for processing in the equipment of 
one publication in said claim. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This invention relates to the electronic servo control to the handpiece for dentistries of the type 

from which vibration of a tool is obtained by the piezoelectric transducer. 

[0002] 

When the piezoelectric transducer which generates an ultrasonic signal is possible, in order to 
obtain the maximum amplitude and power of vibration, being used by the resonance state is 
known. If it meets the organization of whether the organization of the property in which the 
above-mentioned converters with which a tool is combined mechanically differ in the phase of 
processing, i.e., a hard organization, a soft organization, and a liquid exist, or not to exist, the 
resonance circuit will change during processing. In the above-mentioned handpiece, it is known 
that an operation required for that the rate of vibration of a converter is a direct function of a 
current which circulates in it, and this vibration is the direct function of the supply voltage in the 
terminal of said converter. When it is desirable for the handpiece to operate with the optimal 
output, vibration of that converter must correspond to the series resonance of this handpiece, 
and it must change so that that operating state may maintain the resonance state during 
processing. 
[0003] 

According to this invention, the frequency is pursued by amending the proper capacity of the 
converter electrically again by observing the phase shift which exists between the electrical 
potential differences and currents which are supplied. The above-mentioned electrical circuit will 
be in a series resonance condition by the phase shift of a low impedance and zero. 
[0004] 

So, the purpose of this invention is proposing the above-mentioned equipment for the servo 
control of the piezoelectric transducer of the tremulor to the handpiece for dentistries which 
can operate eternally in a series resonating frequency, no matter the property of the 
organization on the tool equipped with this handpiece may be what thing. 
[0005] 

So, the purpose of this invention is related with the equipment equipped with the power-source 
means of a given frequency for the servo control of the handpiece for dentistries driven with an 
ultrasonic generator. [0006] 

It has the circuit for processing (work circuit) and control circuit where the - aforementioned 
equipment is connected to two circuits, and an ultrasonic generator is connected to the terminal. 
[0007] 

The circuit for the - aforementioned processing contains the inductance connected to 
juxtaposition between the output terminal. [0008] 

The - aforementioned power source can supply the electrical potential difference supplied to the 
input, and the electrical potential difference of an inphase in an output. [0009] 
- control circuit is constituted by the transformer on the strength, the primary winding is 
arranged in the circuit for processing at a serial, the secondary winding forms an RLC circuit 
together with the capacity and the resistor relevant to it. and the electrical potential difference 
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in the terminal of a resistor is sent to the input of said power source. [0010] 

- control circuit includes the means for changing the value of a secondary capacity of a 
transformer on the strength, and/or the value of a self-induction coil. 

[0011] 

As for secondary [ of a transformer on the strength ]. it is desirable that the migration core to 

which the inductance can be changed is included inside the coil. 

[0012] 

In one suitable operation gestalt, a power-source means is connected to the circuit for 
processing via the upstream and a meter transformer with a secondary high inductance. 
[0013] 

As [ form / in one interesting format of the operation gestalt of this invention / as for the 
inductance arranged between the output terminals of the circuit for processing / the proper 
capacity of the handpiece and its internal resistance, and the RLC circuit near resonance 
together ] 
[0014] 

Although the operation gestalt of one format of this invention is explained referring to an 
attached drawing, this is a thing as instantiation and does not restrict this invention. 
[0015] 

The frequency trace oscillator shown in drawin g 1 is essentially constituted by the power source 
1 which can generate the electrical potential difference **** supplied between two output 
terminals A and B at the upstream of a meter transformer T1 . secondary [ of this transformer ] 

- 1C of the terminals of 4 is connected to the output SI of the circuit where the input El of 
the handpiece 5 is connected, secondary [ this / same ] — other terminals D of 4 are connected 
to other outputs S2 of the circuit where the upstream 7 of the current transformer T2 for 
instruments is inserted. The 2nd input E2 of the handpiece 5 is connected to a terminal S2. The 
inductance 9 of a value Ls is arranged among the input terminals El and E2 of the handpiece 5 
at Juxtaposition. 

[0016] 

it is shown in drawin g 1 — as — secondary [ of the transformer T2 on the strength ] — 11 is 
arranged at the capacitor 13 of a value C2 and the resistor 15 of a value R2, and a serial, and 
the resistor 15 expresses parasitism resistance of the RLC circuit formed by doing in this way. 
[0017] 

The terminals G and H of a resistor 1 5 are connected to the input terminal IJ of a power source 
1. 

[0018] 

So, there are two circuits, i.e., the circuit for processing which controls the handpiece 5, and a 

control circuit constituted by the RLC circuit. 

[0019] 

With Vr to which the electrical potential difference **** generated on the terminals A and B 
exists among input terminals I and J, a power source 1 is constituted so that it may be in phase. 
[0020] 

In order for the oscillator constituted by the self-induction coil 1 1. the capacitor 13, and the 
resistor 1 5 to go into a vibrational state, the signal of the electrical potential difference Vr 
currently brought together in the terminal of a resistor R2 must be as in phase as Vs. and when 
it is phi2=-phi1, the condition is satisfied as roughly shown in drawin g 2 under these conditions. 
phi2 and phil actually express the phase shift between an electrical potential difference and 
reinforcement in the RLC circuit of oscillation control in the circuit for processing which controls 
vibration of the handpiece 5, respectively. 
[0021] 

when the electrical potential difference Vr which exists among the input terminals I and J of a 
power source 1 is expressed as a function of a current II which circulates through the upstream 
7 of a transformer T2, the current II has the phase (or the electrical potential difference - 

- receiving) behind only in phi 1 to the electrical potential difference Vs, and an electrical 
potential difference Vr should care about a current 12 and a thing in phase. 



JP.2003-503148.A [DETAILED DESCRIPTION] 



3/4 ^—ly 



[0022] 

When the formula of a transformer is taken into consideration, a bottom type is obtained by 
using a complex notation. 

V1=Z1I1+jmomegaI2 (however, Z1=jL1 omega) (1) 
0=Z2I2+jmomegaI1 (however. Z2=R2+j (L2omega-1/C2omega)) 
(2) 

[0023] 

Here, m expresses the multiplier of the mutual inductance in other coils of the coil of a 

transformer. 

[0024] 

The transformer T2 which is a transformer on the strength can disregard the effect of the 
secondary coil exerted on an upstream coil by the known approach, therefore is a formula 
jmomegal 2= 0, and the value of II can be drawn as follows from a formula (1). 
II =V1 /jLI omega=-jV1 /LI omega [0025] 

By putting this value into a formula (2), the formula of the current 11 in the circuit for processing 
as a function of the current 12 in an RLC circuit is obtained as follows. 
ll=1/momega(1 / CI omega-L 2 omega+jR 2) 12 [0026] 

Under these conditions, the phase shift of the current 12 about a current II is as follows. 
tgphi2=R2/omega/(1 / 2omega of C2 omega-L) =R2C2omega/1-L2C2omega2 (3) 
[0027] 

Under these conditions, as explained above, in the case of phi2=-phi1 or tgphi2=-tgphi1 , an 
oscillation arises. From a formula (3) to R2C2omega/1-L2C2omega2=-tgphil [ namely, ] (4) 
[0028] 

Drawin g 3 shows fluctuation of the value of tgphil within the limits of the value of 2pi as a 

function of the value of omega showing oscillation frequency (omega=2piN). 

[0029] 

When there is no handpiece, the load of the oscillator in the circuit for processing is reduced 
even to the value of the inductance Ls arranged among the output terminals SI and S2 of a 
circuit at juxtaposition. Furthermore, when Rs shows the internal resistance of an oscillator, the 
phase shift of the current II about Vs is expressed by the bottom type, 
tg phi=Ls/Rs [0030] 

Then, condition tgphi2=-tgphi1 of an oscillation is as follows. 
R2C2omega/(l-L2C2omega2) =-Lsomegas/Rs [0031] 
Or omega2=(Ls+RsR2C2)/(LsL2C2) (5) 
[0032] 

secondary [ of a transformer T2 ] — by changing the value of the value of L2 of the coil of 1 1 . 
and/or the value C2 of a capacitor 13, the frequency of an oscillator can be adjusted without a 
load and the synchronization curve shown in drawin g 3 can be corrected. 
[0033] 

R2 expresses parasitism resistance of a circuit and C2 is actually maintained at constant value. 
[0034] 

until an electrical potential difference T1 becomes the current II and inphase which are patrolled 
in a circuit to each equipment of a given sequence — secondary [ of a transformer T2 ] — the 
value L2 of 1 1 can be changed enough. 
[0035] 

Then, the equipment is proofread and an oscillator "is locked" on the inductive lagging load Ls. 
[0036] 

Furthermore, the curve showing fluctuation of the power in the terminals El and E2 of the 
handpiece 5 and fluctuation of the value of the phase shift between the currents and 
reinforcement in the terminal can be used as shown in drawin g 4 . Therefore, the handpiece 5 of 
each type offered by the determined tool has this type of curve. 
[0037] 

In the example of drawin g 4 , it is observed to the frequency of about SOkHz that power is [ a 
phase shift ] zero at the maximum. This plotted value in Point X shows that adjustment of an 
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PLC circuit is right in drawin g 3 . It is because the value of tgphil to this frequency is 

approaching 0. 

[0038] 

Of course, changing the value of the frequency from which the greatest vibration whose phase 
shift is zero is obtained at the time of actuation of the handpiece as a function of the physical 
property of the handpiece in one side also as a function of the surface state of the ingredient 
which should be processed is known. To the handpiece and a given tool, the frequencies N1 and 
N2 of two limitations are obtained, they support the tool which works about a soft organization 
and a hard organization, and the value of XI and X2 of omega corresponds to drawin g 3 as 
shown to it. 
[0039] 

Generally, it is observed that a frequency N is in about 30kHz. Under these conditions, during 
processing, loadHess adjustment of each circuit made is advanced, as are shown in drawin g 3 . 
and points XI and X2 are actually in a zone with tg1 near zero (for example, thing for which the 
value of L2 is adjusted). 
[0040] 

Especially fluctuation of an inductance L2 can be obtained by carrying out the variation rate of 
the core which exists at the core of the self-induction coil 1 1 . 
[Brief Description of the Drawings] 

[Drawing 1] The frequency tracker by this invention is shown roughly. 

[Drawing 2] The phase shift between the currents and reinforcement in the circuit of the type 
shown in drawing 1 is shown roughly. 

[Drawing 3] It is the curve which expresses fluctuation of the phase shift between the currents 
and electrical potential differences in a circuit by this invention as a function of two or more 
frequencies. 

[Drawing ^] It is the power supplied to the specific handpiece of a frequency, and is a curve 
showing each fluctuation as a function of a phase shift with which it corresponds between a 
current and reinforcement. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[ Drawin g 2] 
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